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(54) METHOD FOR PRODUCING COMPLEX SOFT MAGNETIC MATERIAL HAVING HIGH 
DENSITY AND HIGH RESISTANCE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for producing a complex soft magnetic 
sintered material having high density, high resistance and high relative magnetic permeability at 
high frequencies. 

SOLUTION: A Ni layer is formed on the surface of Fe-Co series iron base soft magnetic alloy 
powder or Fe-Co-V series iron base soft magnetic alloy powder. Further, a ferrite layer is 
formed on the Ni layer. The resultant Fe-Co series iron base soft magnetic alloy powder or the 
Fe-Co-V series iron base soft magnetic alloy powder both having the Ni and ferrite layers 
coated thereon is hot-forged at 800 to 1,200° C. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.ncipi.gojp/PA1/result/detail/main/wAAAOkaOLzDA41 61 971 1 5P1... 05/06/09 



JP 2004-197115 A 2004. 7. 15 

U9)b*b»bht<jp) (12) a 69 f$ i* & «(A) ouffttun&N** 



4SW2004-197115 
(P2004-197115A) 
(43)&&SB ¥*16#7H15H(2004.7.1S) 



(51) Int. CI. 7 Fl 






C22C 33/02 C22C 


33/02 


L 4K018 


B22F 1/02 B22F 


1/02 


E 5E041 


B22F 3/00 B22F 


3/00 


E 


B22F 3/17 B22F 


3/17 


B 


C22C 38/00 C22C 


38/00 3 0 3 S 




(21) ttJJB#* W JH2002-363357 (P2002-363357) 


(71) &® A 


000006264 


(22) miSB ?JSim2fll6B (2002.12.16) 










*m»^PftfflK**BI 1 Tl 5f 1 4f 






100076679 






#31± Sffl 




(74)ft3®A 


100094824 






#31± ^,*« 




(72)£g0£# 


*«- S«E 






flfaE*SV^*W*«Bri - 2 9 7 =s 










(72) 








flf=E*5V^*Tp4taHIl -2 9 7 Hg 














(54) wa«fejrtw«a*wrs«&wratt*rcDHJi»-» 


(57) [{»] 






[US] *«**3 J: Ufjfclfittt* L S b teas 







-Co % * fettfltJIJRlftJI F e - C o - V*ftS«8tt^4fi*S:ff 

St r <£>««B£$£gF e - C o SftSttBtt-^A&^i TttiaSjR^KSF e - C o - V 

: 8 0 0 — 1 2 0 0 °CT*iKilgt5o 

[1KB] ft L 



(2) JP 2004-197115 A 2004. 7. 15 

[ n m # w se s ] 
[ i ] 

F e - C olilftltt^iSSroSICN i I^rlSL, N i Iro±l:7i 7 -f h JB & 

e - C o S«£t)CiBtt-&-ft&£frf1sKL, ;©SfgSaF e 
-Co*KS*tt&**»;K*<E^&j&*L?fi£E»jftKflc*flzai, rro<Sff$j£^f*: 
****l««Ptli^ftLTtf^«#4rff«L, *e>tbfcl*V*ft**Kft : 8 0 0- 1 2 

2 ] 

Fe-CofcftSft«tt£fc»5|5©*ffi»::Ni»«rJKj«l., N i @©±C7x 7-T M4: 10 
»*U45«il»lF e - C o^^gi&l&ttl^&t&^&ftML, rro«^)^^®F e 

*r*»#B*«f-CtfVN*LTHtv%*flE«rff>|L, #fe*ifctfv>ft*fcift*: 8 0 0- 1 2 

0 0tT»B»S6L, *<0«3e>K»* : 8 O 0 ~ 1 O O 0 tTMf 5 : i «| i f 

[ 3 ] 

tlT«2Fe-Co*ftStt«tt£-&»5|5W:, C o : 2 5~6 0«&%£^;ffL., ^S/SiF e 
fcit;^^ii^Mft^f><f5«fiS«:tt5Fe-Co|ftlS!Sttt^4»J 1 * fc 14 c o 

: 2 5 - 6 0 11%, V : 0 . 5 - 5 W S % Sr ^ W L , »»^F e fc.t tf^?r*5FK*a> 
b45jafiU?rf f5 F e - C o^»S8c!8tt^&:|s&5fc^&5-tS:#jS£t-;5|tjfcjg 1 $ 20 
fcl4 2|Eife(0^ffig*iJ;US^feJt^^-r^^^©;^ tt ^ £7 5 Siit ^ ffio 

[ W#* 4 ] 

» * * 1 , 2 * 14 3 e* to * ft -e* jg u k * * a t v * s tit * * -r 5 m. -a- «c w. 

1 38 Sfl 03 i$ u t£ vt m ] 

[ 0 0 0 1 ] 

imm±e>mm&m] 

[ 0 0 0 2 ] 

[ « S5 © SE « ] 30 
- ft K , * - * „ T 9 =f- a 31 - * , l*t VtftifOttfcttF e-C o**I([»tt# 

Itttt^W-oi UT7i7'fhiSipP 3 lXTV>5 0 ^£07^7^ h 14 (MeFe) 3 0 4 ( 
fcfc'L. MeliMn, Zn, Ni, M g , C.u, Fe, Co©5-bC01«*f:l4 2ia± 
) OS»fiffi?rtt5^e*A'l7i7'f FTS)5iifcjSP?)ftTV>5. ifJFe-Co 
*ttS*»tt#A»*<c ^.Sr«||* LT» 6 iifc|)c«tt*t»f4, fiS fP S£ jR « « £t Jg ^ *« > jgj 

» ft «r a« as < , - * , 7x 7 -f ft w»*fc«»LT#e,ftfciHt 

»r4 % fg tit a* ss ^ jt jo \z. ig ji & !|# t£ tc & ^ , ®mmm& ttm va* * ssfnasscffiStf*^ 

<^ * ,6 tf* fc ■? , rtVfb^efell-rSfcfetC, Fe-Co^aSftIft^iS*ffltIt7x 

5 W MSittaLTttS^i?^ HSIF e - C o$0e£«C«<|±g-&i&;fetf«3|g3;h,T 40 

[ 0 0 0 3 ] 

r 7 a 7 W MBS ffi Jg F e - C o**£*kSm*£»5fc**{i6i-5fc»05:frSt'i: L T s F 
1- Z> Ji ft (t#ff3ti)tl*fc(4 2#fiS) N 

F e - C o!ftie:ltt^4©StiJ;u:7i7^ b £ p< # y 7 a - -7 3 yigtAH 

tSI@(E^t5; irtcj; 9 f e - C 0^tItltt^^gJ*ffl«It7x7-Y h ® m Z 
* # & ^ , tni:±oTF e - CoI»ltItt^4S*OSIlC7x7-f h JBI £ "f 
5 # ft ( # If £ Sfc 3 # SO ft £• tf? ft h ix x is <o , :lib7x7-f FgiilFe - Colft 50 



JP 2004-197115 A 2004. 7. 15 



[ 0 0 0 4 ] 

i^rpxa i ] 

#iBg 5 6 - 3 8 4 0 2 ^^f 
[#fFSIt2] 

# Hfl 1 1 - 1 7 0 2 #£:$a 

[**fF:scift 3 l 

Sffl¥ 4 - 2 2 6 0 0 3 ^4;| 10 
[ 0 0 0 5 ] 

l$£Wtfte&; U J: 5 i:t5Rg] 

L ?S> L , iEF e-CoSftitiH4^4SJ©Sll; ? =. 7 4 hJ&ftffiffiLTfcS&Jfc 

Xft£tttttt*ft&£tttt:6&&S-C0>;tlDJNil*lC. 315 <£> F e - C oI«Iftltt^i6 
*i7x7^ffflT7x7^ >), 7i7-Th (Fe 3 0 4 ) M 14 17 * * 

-< b (FeO) It^ftt54if LtlS*^Sro7x 7^ FKiiF e - C o IftSftiatt 

-a-^^^*ffi(c^fi)c$ti., :roK^?sro7x7^ nititfift;tiS5i< , Ltctf -?x 20 

[ 0 0 0 6 ] 

( -O Fe-CoXftSttf&^ftS^OSSCtff^ v * * I* *& « fl? * y * Hi t» « 
1 J| i UN iliil^L, rON i m & : &f& £ tltz F e-Co^ftIKltt^4^*© 
Sffi'-iZli L T 7 ^ 7 -< H!:ff Lttl^ftiF e - C o^^S©:^^^^®^ 
ft f£ S L , rroa«JI«SF e - C o3RttS0cS^£&&5|i:fciEjE»fi!S»LTiRffi»jfc» 

* ft fls K L , r ©.ffi E&j$»#fc**9B*^7tfV'ttLTIfl*ftflE*fFa(L. 

wt ^ «i # * » « : 8 0 o~i 2 0 0 °c x-mmmm l x n b titzm&mm&tf \* , mm at: 30 

0 s Ifi ta *s |SJ ± -f -5 , 

( n ) ■. 8 0 0 ^ i 2 0 o°cx?&mffi&Lx& bntz.mmmm&% z <b i^^m : 80 
o~i 0 0 0 *c X- m m, -r 5 t a & m *3 ± v it t&m is - « a ± r -5 , tv^ jw^gs^ft 

ft d T fe 5 „ 
[ 0 0 0 7 ] 

- (73 38 W 11 % A'i4>5i5EaitI-i^t/i$tittrotfeot, 

(1) F e-CoI8Iftltt^4»*»$ii;N Nig(7)±{i7i7^ 
hltlitLtftSdlRXlF e - C o 35«S«c«tt#A»*ftf^«b» r 

SF e - C o »*Stft«tt*£»**«EE»j£»LT{REE»j&»f*:fcfls»L, ~<DfoEE1® 
*JB«E***#fflftfTliV^ftL-CtfV^jfiflcftff«U, #&;h,fctf^*Sfrftifitf r 8 0 0 40 

~ i 2 o o o cxmmm&i- & xv&fcmzmi- zm&&m&tt<Dmm;jjm, 

(2) Fe-Co^^S^Ktt-g-^*&^(O^S(CNigft^^L, NigS)il:7x7^ 
HJr»*Lr45aiRlBF e - C o 30c£ttS£tt£-&&;fc£fl£ajll % r tf> gi if B£ & 
IF e - C o *«Stt«tt£&»5fcftffiffi»J«JISLTffiffi»jaj|*{*ftf|s»L, r <0 J£ » 
fifc^ftft^&^ffljK^Ttf^&LTIiv^ttftftSiL, #<bixfctf^#SfrftiB£: 8 00 
~1 200"CT*^K^j^L, -t W & £ <b K tfi f£ : 8 0 0 ~ 1 0 0 0 ttittt 

[ 0 0 0 8 ] 

rro38BjcDi^SS«itJ«^Sttft^^5^^^^t4Ww®!^*-i*ft$p>lc-®Att:«)lc|ji 

0 7l i- 5 . 50 



(4) 



JP 2004-197115 A 2004. 7. 15 



Co*«Sfc«14£-fc»jfctt:, ft*«>b-«Cft&ftT»^Co : 2 5~6 0fffi%£^ 

* L , a»#Fe:lSj:tf:F^«T»fi4fta»e>fc*ttj*, S 11 C o : 2 5 - 6 0 11%, V 

Sl8t4«r^-f-5«-&ttBStt«-oS!iit*ffitc*5^T^ffl-r5MfEF e - C o « BJ & 

* tt , ttCA»fiAt«t«F e-CoXttttt«*tt3|(icR£«h«t > OTtl«<« * 
OffiOF e-Co»»»tt#4ttj|5S:ttJit5;t«st'#5. fit, ^tjFe-Co 
^^Sft^t4^&:|&;fc 14 30~200MmW^HrtlCfo5Fe-Co^^S©C 

8i< 2 0 0 ^mt!)*:ttf5i, F e-CoXKXttttt«i0il(l'lt(Ojllt«tl|A; 
[ 0 0 0 9 ] 

rixbF e-c o^^St):Ktt-g-^a^(D^H(c®^> y^*fcr±«m«> s/ * tc J: t> fg 

1 6 t t T ff $ : 0. 5-5 /imiON iiJrSIL, : i IroiCl 21 H t«!)7 

H*tSf^;ii:i o cwsgej-e<£f8-r58iji)iii®jg F e - c o^SfcgUfcSBtt 
r i: iijif S Lv^„ 0. 5/imJ;5iv^7i7^hroiS5cKjtiJi + ^7?/j: 

[0010] 

rwi ?l:Lt'#tHfc«gItSF e - C o3R*£«C«te*&©3|5*iEffi»jSJ|*LT<K 
f feJlfetflf^ftitlt : 8 0 0 - 1 2 0 0 t ( $? * L < 14 , 800~1000"C) T 
a»4»5iaflET«at5t, N i 14 F e-C o^&Sifcl&tt^&^^fcfeigcLTF e - Co 
e-Co*«S^4i7*5^ HO»jES««rBiU, ««1$te«:l6i±£-ti:, iS SB S. » £ 30 

o ? i©i£in:^^t--5a-g-*)catt»^M#?3^5 Q ^<Dm-&, mmmmm.&$: 8 o o ~ 1 2 0 0 
°ctc^j6^<oi4. 3Km«i&att^8 oo*c*«t?« + ^^;sis«ra«^«:iKtttr*5#ibtL/£ 

V ^*f-N i * s F e - c o3RttSfc«tt#&«&5tu:: + #ifcift3;h,-fK:N ilJ: Ltilfft 
5i;5i'f 3 IS#i4;JifiTt5©rff4U</i< > — # s 1 2 00 < C^ffi^..5?a^f®E 

t*H5/w i'^-iKstSK + ^tttjt'rfcfttfv^'ftsi^ut) iv^, 2 o 0 ~ 
[0011] 

[&W <omm<DMmi 40 

Lt, v^-fttt^^&S: 7 0Mm^r^-r5Co : 3 Ofiyo^ttL^ SI gR 
ri* F e *5J:U«7por®5F*fi<^^»e ) ^5iiflfi£4r*-r5r F- -v -Y X F e - C o & $k m & & 

* > ttftC o : 4 9 11%, V : 2S|%S:g^L, 83*5F e *5 i 0^ pJ8 
i'^i58SHt5T h^fXF e - C o -V*«Xtt*te£-&t&5fc«rffl* L . 

[0012] 
^J£0iIl~5feJ;tFtt««l~2 

~ <S> F e - C o S«KI4^t©tlC»Ltl«^ ^4ttt:iia 9 F e - C o 5fc (gfe g 
8C*Kt±-g-&!&&5f;<D^EK3pj£o. 8 MmSlr^tSN il^IsEL, Ni®gFe-Co 

£ (c ¥ 8a S : o. 7 M m©7i7i' ht9**^»SSf5 r i i: i u c©n i » ® F 50 



(5) 



JP 2004-197115 A 2004. 7. 15 



: 3 5mm. S : 2 5 m m s ?g £ : 5 m m ft f t 5 !J > ^ttfiffifS if* 

5r*llC7^LAc 0 $ ?) tS'p KlStttf t Ulrft L, B H h - - T 8£ JK « & * SU 

[0013] 

& Jfc{SJ 1 

p< # / 7 ^ - a > j£ |C J: 0 ^KLfcrt?I©7x 7-C l-iti$iF e - C o 56 g ift 

*e>H«*tt«tt«-Jw«#*S:16U, BH h l/-t-(CTKS«S%»JtL, ^ O *g in £ 
^ 1 ^ L o 

[0014] 

I* 1 1 



JP 2004- 1 97 1 1 5 A 2004. 7. 15 



a 



CQ 



"S3 Co 



go 



mg 



^ 4W ^ 



0*5 



o 



o 



CD 
00 



00 

eg 



O 

CM 



CM 



CM 



a> 



o 
o 

00 



o 
o 

00 



o 
o 



o 


o 


o 




o 


o 


o 


o 


o 


rH 


CM 


o 


1—1 









o 
o 

00 



o 
o 

CO 



8? u- «J 



CM 



CQ 



ID 



m 



CO 



m 
m 

© 

s 
© 



10 



20 



30 



40 



[0015] 



50 



JP 2004-197115 A 2004. 7. 15 



[0016] 

H^«SJ6~lO*3«tt)«tti55 0ij3~4 

SfctCfflSLfcT h ▼ W X F e - C o - V*«£fc«tt£-4fe»*lC**LT*tf* y * ft * -f 
: tlci 0 F e - C o - VljSitKtt^&»5S©$i|cN i i^»fi!cL, N i & Jg F e 
- C o - V*«*tt«tt-fr A-»*Srf^lH U fc. 

$ b (c ¥ ±S & & : 0. 7 M m £0 7 ^ 7 h^*i»»StIt5: t (C J; 9 rWN i ftfF 
e - C o - V*ftSeffit4A^ s ^ ffiN j jf C o±{C7^9l' l-g^IsULxailSKlF 
e-Co-V*ttStt«tt-frA»5l54rf^«Lfc. 

Ib^fclSlitlF e - C o -V3RftStt«tti*fc»5l«fcfcS!fcA*l, 7° l- * /* U L T 
: 3 5 mm v : 2 5mm, il& £ : 5fflmro^ffi%tt5 V > ^t<S£E»s£fft?r 

itSriia^/Wvy-SriiLt!) >^«U^««E*fP«L, # & to. It V > mt£ 

tt*Sr*2Ji*Lfc. Se>K*£-tt«tt*nc*ti»fcl6L, BHfU-t-l;T8$«S 
[0017] 

mmm 2 

7^-i>3 v&f^j: 9 ft&L1tmjRff)-7 = 9 * HSf MF e - C o - v^^Kft 

fc . S'&K «■§•*««•«■ K##lfc«:lfiL, BH hv-t-lcTK^Sfi^SI^L, ■* 03 S» 

[0018] 
[3c 2 ] 



(8) 



JP 2004-1971 15 A 2004. 7. 15 



a 

■S3 


















O 
00 

rH 


00 
i— « 




CO 

o 


00 

1"H 


o 

CD 

rH 


eg 
o 

rH 


O 

CO 

rH 
























o 

CN 

1—1 


eg 

CO 
rH 


o 

CO 
rH 


LO 
rH 
rH 


CO 
N- 




eg 


I m 




lO 
05 


CD 

o> 


00 
05 


Oi 


00 
00 




o 
a> 


it! 

*5 o 
3 C 
gg 


o 
o 

00 


si 

4IM ■ — • 

f« O 

«C 

e 

see 


o 
o 

00 


O 
O 

a* 


O 
O 
O 

T-H 


O 

o 

rH 
rH 


O 
O 
CM 
rH 


o 
o 


* 
o 
o 

CO 

rH 


o 
o 

CO 


£ si w 


o 
o 

CO 


IK 
& 


05 © > 3§ 4)4 






CO 




CO 




o 

rH 


CO 






GB 


« 




eg 



** 

G 



G 
E 
« 
G 
>J 
i* 

e 
* 



[0019] 



(9) 



JP 2004-1971 1 5 A 2004. 7. 1 5 



fl3~4TffllLfc****tt*ftt**, tfc £ «t *s J: V B£ * a K <o /> « < itv>fhi'- 

[ 0 0 2 0 ] 



(10) 



JP 2004-1 9711 5 A 2004. 7. 15 



(51) Int. CI. 7 

C 2 2 C 38/10 

C 2 2 C 38/12 

HO 1 F 1/36 



[ -r—^_ K (#%) 

C 2 2 C 38/10 

C 2 2 C 38/12 
H 0 1 F 1/36 



#3E»*V^*rtT*«BTl - 2 9 7 El^r V T/U*SCdtt»*W5ESfrt 

#5JR*V^4rfT*«BTl -2 9 7 El^r V T /U^SC^tttt^WSEBfrt 

F^-jU(#%) 4K018 AA10 AA25 BA16 BC22 CA01 EA46 KA43 

5E041 AB11 BC01 BC08 BD01 CA04 NN02 NN18 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



